Diuretics and antibiotics are frequently used concomitantly. The possibility of drug interactions led us to study the effects of several diuretics on the renal elimination of cephalothin. Five healthv volunteers received a constant infusion of 500 mg of sodium cephalothin per h for 9 h on 4 consecutive days. Each day, after the third hour of infusion, the subjects were given one of the following in varying order: (i) furosemide (1 mg/kg, intravenous), (ii) mercaptomerin (250 mg, intramuscular), (iii) mannitol (25 g, intravenous), or (iv) Cephalothin, an organic anion, is actively secreted by the proximal tubule of the kidney (7). Evidence has been presented to indicate that active transport of weak organic acids in the rabbit kidney is influenced by the concentration of cations present (3). Because the action of many diuretics involves alterations in the migration of cations, it appeared that the administration of diuretic agents to patients might influence the rate of urinary excretion of cephalothin.
Cephalothin, an organic anion, is actively secreted by the proximal tubule of the kidney (7) . Evidence has been presented to indicate that active transport of weak organic acids in the rabbit kidney is influenced by the concentration of cations present (3) . Because the action of many diuretics involves alterations in the migration of cations, it appeared that the administration of diuretic agents to patients might influence the rate of urinary excretion of cephalothin.
The purpose of the present study was to examine the effects of three diuretics, each with a different mode of action, on the renal excretion of cephalothin.
MATERIALS AND METHODS
Three men and two women, 21 to 29 years of age, volunteered for the study. Their heights and weights varied from 168 to 185 cm and 54 to 87 kg, respectively. Informed consent was obtained from each individual before the study was started. None had ingested alcohol or drugs in the 48 h before entering the study. Physical examinations were normal. Electrocardiogram, chest X ray, urinalysis, complete blood count, prothrombin time, serum creatinine, urea nitrogen, electrolytes, glutamic oxalacetic transaminase, bilirubin, protein, and alkaline phosphatase were within normal limits. Serum electrolytes, creatinine, and urea nitrogen were measured daily.
Subjects were hospitalized the night before the study was started. On each of the succeeding 4 days, they were given cephalothin with (i) no diuretic, (ii) furosemide (Lasix-Hoechst Pharmaceuticals Co., Somerville, N.J.), (iii) mannitol (Abbott Laboratories, Chicago. Ill.) or (iv) mercaptomerin (ThiomerinWyeth Laboratories, Philadelphia. Pa.). The sequences in which the diuretics were administered were (ii), (iii), (iv). (i) in one volunteer, (i), (ii), (iii), (iv) in two, and (i), (iii), (ii), (iv) in two.
Commercial ampoules containing 1 g of parenteral sodium cephalothin were supplied by Eli Lilly and Co. (Indianapolis, Ind.). The powder was diluted to a final concentration of 1 g of antibiotic per 150 ml of 5% dextrose in water and used within 6 h.
Breakfast each day consisted of one egg, one piece of toast, and 400 ml of water, juice, or milk. Later (0.5 h). each subject was asked to void. A needle was then inserted intravenously; through this a bolus of cephalothin (500 mg in 2 ml) was given followed by a continuous infusion of the antibiotic at a rate of 500 mg/h for 9 h using an IVAC pump (IVAC Corp., San Diego, Calif.). Diuretics were given at the end of the third hour of infusion. The doses were as follows: furosemide, 1 in creatinine clearance which was observed after the injection of furosemide (15) . A similar the same volunteer from phenomenon has been described by others (13) . to day. The clearance of Mannitol causes a diuresis by osmotic retardasignificantly affected in tion of the reabsorption of tubular fluid (7) .
[ministration of diuretic. Mercaptomerin's main site of action remains the values for the 2 h controversial but can probablv be localized in tration of a diuretic were the loop of Henle (8) . f each 2-h interval afterAlthough none of the diuretics studied would ik cephalothin clearance be expected to affect the rate of filtration of ras compared with the caphalothin, there were several reasons to sus-)nding time interval on pect the 'possibility of an interaction at the sites No significant effect of any of the diuretics on .the renal clearance of cephalothin was detected iln the present study. Although this suggests that there is no important interaction among these agents at ordinary therapeutic concentrations, the extent of diuresis achieved with mannitol was small, and larger doses might have produced different results. The studv was designed to produce and maintain a mildly positive fluid balance throughout the infusion of antibiotic to insure that the hourly collections of urine would be reasonably complete and that volume depletion would not occur. However, during the first 3 h of the furosemide trial and throughout the control day, the volumes of urine excreted were greater than had been anticipated. The particularly high rates of urinary flow observed during the control day may po §sibly be related to the order of administratio'n of the diuretics since this regimen was the first administered to four of the five volunteers. Because there was no correlation between the volume of urine produced by an individual and the amount of cephalothin excreted, it is unlikely that the positive fluid balance during the baseline periods and the control day had an important effect on the results.
